Introduction
In mammalian testes the walls of the seminiferous tubules are lined by Sertoli cells which are connected by tight junctions and thus form a barrier between the intratubular (adluminal) compartment and the extratubular environment (blood-testis barrier). The composition of the tubular fluid differs from the composition of lymph fluid and blood plasma (Setchell & Waites, 1975) . Early primary spermatocytes move across the blood-testis barrier and further germ cell development occurs in the adluminal compartment of the seminiferous tubules.
In the adluminal compartment Sertoli cells may control the composition of the fluid which surrounds the germ cells during development. Sertoli cells are target cells for FSH and testosterone (Fritz, 1978) and these hormones may therefore have an effect on the tubular micro-environment and thus on developing germ cells. Several compounds are known to be secreted by Sertoli cells, e.g. androgen binding protein (Fritz, Rommerts, Louis & Dorrington, 1976) , transferrin (Skinner & Griswold, 1980) , plasminogen activator (Lacroix & Fritz, 1980) , glycoproteins (Galdieri, Zani & Stefanini, 1981) , sulphoproteins (Elkington & Fritz, 1980) and myo-inositol (Robinson & Fritz, 1979) . However, none of these compounds has been shown to affect germ cells. We have reported previously that RNA and protein synthesis and oxygen consumption of isolated spermatocytes and spermatids were stimulated by exogenous lactate (Jutte et al, 1981a; Jutte, Grootegoed, Rommerts & van der Molen, 1981b ). These results have been confirmed by the observation that protein synthesis in round spermatids was stimulated by lactate (Nakamura, Hino, Yasumasu & Kato, 1981) . The capacity of isolated germ cells to use glucose as an energy source appears to be very low. Glucose, however, is essential for Bushway, Whistler & Carlton, 1975 (Fritz et al, 1976) and washed three times in incubation medium without glucose. The fragments were incubated without glucose for 1 day, followed by an incubation period of 4-5 days in the presence of 3-3 mM-glucose and 1% (v/v) fetal calf serum (Gibco, Glasgow, Scotland (Beaumont, 1960) . The germ cell-depleted testes of these rats at 24-29 days of age were treated with collagenase, as described above, to obtain Sertoli cell aggregates which were fragmented with a Dounce homogenizer.
Incubation conditions
Cells or tubules were incubated in incubation medium (Jutte et al, 1981b) (Hohorst, 1970) . Glucose was estimated using enzymic conversion with hexokinase and glucose-6-phosphate dehydrogenase (Schmidt, 1961 (Dulbecco & Vogt, 1954) (Vindelov, 1977; Clausen & Abyholm, 1980) . The suspension was filtered through a nylon filter (70 µ pore size) and processed through an Ortho Cytofluorograph 50 H (Ortho Instruments, Westwood, U.S.A.). The counting of the fluorescent nuclei was interrupted after the fluorescence in the highest peak had reached a maximal level. Therefore, the distribution of fluorescence over the different peaks was relative.
Results
Seminiferous tubules in culture produced lactate and the lactate production was dependent on the concentration of glucose in the medium (Text-fig. 1 (Text-fig. 3c ). The Sertoli cells in these tubule cultures survived 1 day of glucose depletion, because after addition of glucose (3-3 mM) on the 2nd day of incubation, the Sertoli cells migrated normally, incorporated leucine (as judged by radioautography) and produced 0-96 ± 0-55 µ lactate/24 h (compared to controls incubated with glucose, which produced 0-85 ± 0-37 µ lactate/24 h). Previously we observed that isolated pachytene spermatocytes, incubated in the presence of glucose, did not incorporate significant amounts of [3H]uridine and [14C]leucine (Jutte et al, 1981b) . However, the incorporation of [3H|uridine into RNA of isolated spermatocytes incubated in contact with Sertoli cells increased with increasing glucose concentrations (Text-fig. 4 ). In the absence of glucose, the activity of spermatocytes in these co-cultures was minimal; maximal activity was reached only in the presence of glucose concentrations greater than 0-5 mM. Lactate production by the Sertoli cells under these conditions was also dependent on the glucose concentration (Text-fig. 4 fig. 3c ). Lactate is known to be essential for survival of germ cells (Jutte et al, 1981b) (Free, 1970 (Robinson & Fritz, 1981 ). These observations demonstrate the enormous capacity of Sertoli cells to convert glucose into lactate. In contrast to our observations, Robinson & Fritz (1981) did not observe a stimulatory effect of hormones on lactate production by Sertoli cells. This may be caused by differences in the preparation of the Sertoli cells. The concentration of lactate in tubular fluid in vivo is not known, but might be comparable to the concentration of lactate in rete testis fluid (0-65 mM in rams and 0-74 mM in bulls), which is half the concentration present in blood plasma (Setchell, Scott, Voglmayr & Waites, 1969 ). Glucose appears to be available in the testis because its concentration in the testicular lymph of the rat is as high as the concentration in blood plasma (+ 3 mM) (Setchell & Waites, 1975 (Free, Schluntz & Jaffe, 1976 (Paul, Paul, Kopko, Bender & Everett, 1953; Novi, 1968; Steinberger & Sud, 1970; Sullivan, Smith & Garman, 1979 (Jutte et al, 1981b) , whereas ejaculated spermatozoa can use glucose or fructose as substrates (Voglmayr, 1975 
